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ABSTRACT 
Two Orange-winged Amazon Parrots, (Amazona amazonica ) were 
subjected to operant conditioning involving three tests: two-choice 
spatial discrimination and reversal, three-choice color discrimination 
and reversal, and the oddity principle. Results o f  the habit reversal 
tests were compared to those o f  Gossett ( 1968) to determine the phy­
log·enetic ranking o f  the learning capabilities o f  psi ttacines .  In the 
first two habit reversal tests, the subjects completed twenty reverpa�s 
using sunflower seeds as positive reinforcements . In the oddity prin-
ciple test, the parrots completed the equivalent o f  2 0  reversals, again 
using sunflower seeds. Criterion was met when they completed 8 con-
secutive correct choices with 1 1  out o f  the last 12 correct. As 
Gossett did not attempt the oddity principle, results of this test 
were compared to those o f  Warren ( 1960). 
Results of the discrimination and reversal tests were quite sim­
ilar to those obtained by Gossett in his study o f  another species o f  
Ama.zon Parrot. The birds conditioned rapidly but failed to form a 
learning set in all instances and could not generalize the oddity 
principle . when comparing the results o f  that test to those obtained 
by Warren. 
These results substantiate those obtained by Gossett and show 
remarkable similarity in the learning capabilities o f  the psittacines . 
With regard to phylogenetic ranking, these birds do not perform as 
well as passerines, but superior to the other species tested by 
Gossett. 
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INTRODUCTION 
Most of modern comparative studies involving operant condit­
ioning are with mammals, with special concentration on primates 
( Harlow, 1949). Rats have been well studied because of their ready 
availability in the laboratory, (Lashley, 1938). Comparable test-
ing in birds, reptiles, and fish is more recent. Of the avian species 
used, few orders are represented, and most of the testing has involved 
reversal learning. Chickens have been studied by Warren, et al., 
( 1 960) and Plotnik and Tallarico, ( 1 966), as have Pigeons by Ziegler 
( 1 961), Bullock and Bitterman ( 1962), Herrnstein and Loveland ( 1 964), 
and Williams ( 1 967). Other species have been given less attention. 
The species receiving the most attention in the United States have 
been those common to the Americas. These include the Bobwhite Quail, 
(Stettner, et al., 1 967), Blue Jay, (Kamil, et al., 1977) and Crow, 
(Stettner, et al., 1966). Among exotic species studied, the Greater 
Indian Hill Mynah appears to have received the most attention (Kamil 
and Hunter, 1970) and (Gossett et al., 1966) in which object discrim­
ination and reversal was studied. Gossett (1968) did a comparative 
study involving seven species of mammals and ten species of birds in 
which he applied discrimination and reversal tests. The avian species 
studied were: Trumpeter Swan, Guinea Fowl, White Leghorn Chicken, 
Chukar Partridge, Bobwhite Quail, Ringneck Dove, Pigeon, Mynah, 
Himalayan Magpie, and the Double Yellow-head Amazon Parrot. 
The main purpose of doing comparative studies such as that done 
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by Gossett is to formulate what he calls a "taxonomic distance 
hypothesis'' with the possibility o f  ranking all taxa on the basis of 
their learning capacities. The hypothesis would be that the Magpie, 
a relatively advanced bird phy logene tically, would perform better 
than the Trumpeter Swan, a relatively primitive bird phylogenetically. 
In the present study, the Orange-winged Amazon Parrot, (Amazona 
amazonica), a psittacine bird, is chosen. Phylogenetically, they are 
neither very primitive or advanced. These birds have had a long assoc­
iation with man with a long history o f  taming and training. Their 
mimicry and trainability are well known. However, little serious 
investigation has been done with this order of birds to determine their 
relative intelligence among other groups of birds. These birds make 
excellent subjects as they are a hearty, long-lived species which adapt 
well to captivity and training. In general, more complex learning 
capabilities are associated with species that are longer lived (Hinde, 
196 6 ) .  In addition to the above qualities, psittacine birds are quite 
dexterous and can manipulate a wide variety o f  testing apparatuses. 
As Gossett ( 1 968)  has studied another species o f  Amazon Parrot, 
(Amazona ochrochephala), comparisons can be made o f  the results of 
discrimination reversal tests. 
To determine the learning capacities o f  the Amazon Parrots, three 
separate series o f  tests were conducted. The first involved a two­
choice spatial discrimination and reversal test, followed by a three­
choice color discrimination and reversal test, and finally an oddity 
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principle test. 
MATERIALS AND METHODS 
Subjects 
Two Orange-winged Amazon parrots (Amazona amazonica) of undeter­
mined sex were used for each of the testing procedures. Although sex 
is extremely difficult to determine in these birds without an internal 
examination, the author believes that one was male and one female based 
on sexual dimorphism described by Forshaw ( 1 973 ) .  Both birds were 
young; between the ages of one and five years. Both specimens were in 
excellent health, alert, tame, and naive to any previous testing of 
this nature. 
Housing of Subjects 
The subjects were housed and tested separately in cages measuring 
60 x 60 x 90 cm (Fig. 1 ) .  These were constructed of hardware cloth 
with 1.25 cm square mesh. Wooden frames 5 x 5 cm supported the 
structure. The hardware cloth was stapled to the wood, putting the 
wood frame on the inside. This would seem like the incorrect way to 
construct a cage housing such large birds which are known to be des­
tructive to wood; however, this author felt this would provide a good 
chewing stimulus for the subjects. Each cage had two perches measuring 
1.9 cm in diameter by 6 0  cm long. 
To gain access to each cage, both for testing and maintenance, a 
single door was cut in the bottom front of the hardware cloth 10 cm 
from the bottom, measuring 20 cm high by 40 cm wide. This left a flap 
of hardware cloth which was secured with metal clips to keep the birds 
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from escaping when they were not being tested. The cages were adjacent 
to each other on a large table. 
Daily maintenance of subjects 
Daily diet consisted of approximately 80% sunflower seeds and 20% 
fruit. Fruits in season such as apple, orange, grapes, etc. were fed. 
There was always a supply of fresh water in a bowl. Newspapers were 
placed on the bottom of the cage and changed daily for sanitation 
purposes. The wood perches were replaced once because of the chewing 
which destroyed them. 
General testing procedures 
Testing of the subjects began May of 1983 and ended March of 1984. 
Parrots tend to be diurnal and eat only during daylight hours even 
though they may be active until later hours at night if placed in light. 
These birds were observed to eat the bulk of their day's allotment of 
food in the morning between the hours of 7 : 00 and 1 1 : 00 a.m. This time 
varied somewhat with the season as they ate around the earlier hour in 
the summer and later hour in the winter. Cloudy days caused greater 
delay in feeding, sometimes causing testing to be delayed or omitted 
for the day. The birds tended to eat "meals" with the largest in the 
a.m. , a smaller one around 5:00 p.m., and a medium sized one at 7 : 00 p.rn. 
Sometimes they would skip the 5 : 00 p. m. "meal" and only eat approx­
imately every 12 hours. To take advantage of the natural feeding sched­
ule, and stress the birds as little as possible, all food was taken 
from the cages after the 7 : 00 p.m. feeding and testing was begun the 
following a.m. between 7 : 00 a.m. and 11:00 a.m. 
In each testing situation, the positive reinforcement consisted 
of a reward of sunflower seeds. Although fruit is the preferred 
food, the subjects quickly became satiated with fruit. Sunflower 
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seeds provided adequate motivation and could be offered in small quan­
tities without producing rapid satiation. It was found that each bird 
would complete more than 50 trials each day being rewarded with 1 to 3 
sunflower seeds for each correct trial without becoming satiated. After 
testing, both subjects were observed eating with vigor when given their 
day's supply of food. The daily testing goal consisted o f  the birds 
completing 50 consecutive trials or the duration of one hour, whichever 
came first. 
fig. 1 Housing and testing area used for each of the learning tests for Amazona amazonica. 
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TWO-CHOICE SPATIAL DISCRIMINATION AND REVERSAL TEST 
Methods 
The testing apparatus consisted of two galvanized steel electrical 
boxes 10. 5 x 10.5 x 4 cm connected by a piece of wood 5 x 5 x 10.5 cm 
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to keep the testing boxes apart (Fig. 2).  The lids were flat and bolted 
loosely at one corner to allow the tops to slide open easily. This app­
aratus was chosen so the birds could manipulate it themselves. Both 
birds were given this apparatus as their food dish upon their arrival. 
One side holding their days supply of food was open and in full view as 
was the other side which was visibly empty. Each day, the food was 
al ternated from one side to the other. After the first two days, the 
tops were closed to the point that the food was still observable, but 
the top had to be opened to gain full access. This was done to train 
the birds in manipulating the apparatus. After three days, the app­
aratus was removed at 7:00 p . m .  and returned at 9:00 a . m .  the next 
morning. Both subjects learned to open the apparatus the first time 
it was closed , using the upper beak and twisting the head to one side. 
From this point on, the lids were always closed to the point of leaving 
only .5 cm gap, just large enough to insert the beak. 
With each trial, the apparatus was removed from the cage and 
placed under the table out of view of the Parrots, and both lids were 
opened and closed to simulate the sound made when changing the reward 
from one compartment to the other so that the birds would not be able 
to discriminate when the reward was being changed from one compartment 
to the other. Making a random choice, testing was begun with the 
right side as the correct choice. Criterion was reached for learning 
when the subjects chose the correct compartment eight times consec­
utively with eleven out of the last twelve correct. After criterion 
was reached, the left compartment became the correct one until criter­
ion was again reached and the the right side was again correct. This 
continued through 20 reversals to determine if the animals would estab­
lish a learning set. A learning set, in this case, would constitute a 
situation whereby the birds would decrease the numner of errors to a 
point that there were no more than one error per reversal, or if sig­
nificant reduction in the number of errors per reversal was observed. 
This would demonstrate reasoning was involved in that the birds had 
learned that if one compartment did not contain the reward, then the 
other must contain it. 
Results 
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As can be seen in Fig. 3, neither bird reached the point of con-. 
sistantly obtaining no more than one error per reversal. Improvement 
appears to vary greatly for both birds during the two initial testing 
days. After initial improvement, however, there tended to be a constant 
oscillation around a mean of 5 errors per reversal. The birds showed 
a mean number of errors of 5.9 and 5.2 per reversal. Combining the 
data for both subjects (Fig. 4 )  shows a modest improvement on the first 
few reversals followed by an erratic fluctuation around a mean number 
of errors of 5 . 5 .  This is apparent in Fig. 5 where progress was assayed 
in blocks of five days each. A steady improvement was shown during the 
first 15 days, after which the number of errors rises. 
Discussion 
These birds condition rapidly and yet fail to form a learning 
set. They quickly learned to manipulate the testing apparatus when 
first exposed to it. They had little difficulty learning what was 
required to gain positive reinforcement. 
The small difference in the mean number of errors per reversal 
for each bird suggests that , for the purpose of this study, two sub­
jects was a reasonably representative sample. If there had been a 
wide variation of the mean errors per reversal, it would have sugg­
ested that perhaps more subjects would be needed to draw any conslus­
ions regarding learning capacity. 
A question which could be raised is the fact that while both of 
the birds were tested in separate cages, they were in close proximity 
to each other and in fact well visible through the screening, thereby 
possibly influencing the choice of the other when testing. Maier and 
Maier ( 1 973)  state that no substantial evicence exists that animals 
other than mammals can learn by visually observing another animal 
perform a task. Two observations further suggest that this was not 
a factor. First, data in Fig. 3 on a day to day basis show enough 
variation in results to rule out one bird influencing the other. 
Second, during all of the tests attempted for the entire study, each 
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parrot was tested at its own pace, so that at any particular trial, 
one bird might be finding the right compartment correct while the 
other bird would be finding the left correct. The only influence 
that could be detected that one bird had on the other was perhaps at 
11 
the beginning of each testing period, when the first bird began testing, 
it seemed to stimulate the other to more readily respond. This was 
expecially true when the second bird could see the first one eating 
the sunflower seeds it had received for a correct response. 
The initial drops in the number of errors after the first few 
reversals were during the time when both subjects were becoming fam­
iliar with the testing procedure and what was required for positive 
reinforcement. With each reversal, there was frustration, exhibited 
at the beginning when to the "surprise" of the bird, the position 
which had been correct now contained no sunflower seeds, the apparatus 
was removed and replaced a short time later for the bird to make a new 
choice. The frustration was expressed by much displacement head­
scratching, or perhaps standing in front of the apparatus looking from 
one compartment to the other without making a choice, or finally climb­
ing back up the perch refusing to come down for a variable period of 
time. Maier and Maier (1973) mention frustration being a factor in 
reversal problems. This investigator readily observed that condition 
in these two subjects. Perhaps the frustration builds to a point that 
with each reversal, the animal becomes again confused, which indicates 
that a learning set was not established, as the animal would certainly 
relieve the situation by immediately choosing the other position after 
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one error if it understood the principle being tested. 
Results were similar to those obtained by Gossett (1968). Table 
1 gives his results with another species of Amazon parrot, very similar 
to the species involved in this study. Comparing Fig. 4 to Table 1 
shows an initial mean error of 11.5 for Gossett's bird (Amazona 
ochrochephala), the Double Yellow-head Amazon parrot, while I obtained 
a mean initial error of 11.0 for Amazona amazonica. The mean for the 
19th reversal was 5.5 for both species. These very similar results 
obtained by two different investigators would seem to reflect the 
capabilities for the genus Amazona, and perhaps psittacines in general. 
When looking at a phylogenetic ranking among those ten species 
studied by Gossett, the parrots rank highest on the initial problem, 
however by the 19th reversal they ranked lower than the Mynah, Magpie, 
and Pigeon. When compared to the mammals tested, the parrot actually 
ranked higher than primates in the original test and by the 19th 
reversal, they equaled the skunk in performance. 
Fig. 2 Two-choice spatial discrimination and reversal testing 
apparatus used in the testing of Amazona amazonica . 
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Table 1. Mean errors on original spatial habit reversal and the 1 9th 
reversal of that habit for 7 species of mammals and 10 species 
of birds . (partial reproduction from Gossett, 1968) 
Mammal�: 
Coati mundi 
Kinkajou 
cacomistle 
Haccoon 
Skunk 
Squirrel monkey 
Capuchin 
Birds : 
Trumpeter swan 
Guinea Fowl 
White leghorn chicken 
Chuckar partridge 
Bobwhite quail 
Ringneck dove 
Pigeon 
Double y�llow-head parrot 
!Myna · i 
Himalayan magpie 
Original 
Problem 
20 . 3  
21. 3 
12.7 
17.7 
15 . 5  
17 . 7  
14 . 8  
42.7 
38 . 0  
1 8 . 4  
17.8 
14 . 7  
3 6 . 3  
14 . 8  
11. 5 
20.5 
14 . 0  
19th 
Reversal 
4 . 5  
6.3 
2 . 7  
1. 7 
5 . 5  
1. 7 
1 .  4 
40.0 
2 9 . 3  
16 . 6  
16 . 5  
21. 7 
5 . 8  
1 .  2 
5 . 5  
3.8 
3.7 
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TWO-CHOICE GEOMETRICAL DISCRIMINATION AND REVERSAL TEST 
Materials and Methods 
After completion of the two-choice spatial test, the next test 
attempted was a two-choice geometrical test. For this purpose, a two 
dimensional black posterboard circle (diameter 3.5 cm) and an equil-
ateral triangle (each side 3.5 cm) was used. One was affixed to each 
of the lids on the previously used apparatus (Fig. 2) by means of a 
small amount of "Fun-Tak" temporary stick-up. This was positioned 
under the posterboard designs enabling them to be switched from one 
position to the other. The purpose of this test was rather than a 
spatial position of right or left being correct, now the birds had to 
make a choice of a circle vs. a triangle as being correct. The 
testing time and procedure was the same as in the two-choice spatial 
test. Testing was begun using the triangle as the correct choice. 
Random tables were used to determine the position of the triangle, 
right or left. Criterion was established as in the previous tests 
' 
as 8 consecutive correct choices with 11 out of the last 12 correct. 
The circle would then become the correct choice, etc. 
Results 
With the triangle as the correct choice and varying its position 
on either the right or the left, 673 trials were completed with one 
bird while 508 were completed with the other over a duration of 27 
days with both birds failing to reach criterion for the initial 
discrimination. 
Discussion 
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It was easily observed that these Parrots had learned the two­
choice spatial test so well on the apparatus that they could assoc­
iate nothing else with that apparatus but spatial testing. The circle 
and the triangle did not go unnoticed by either animal. Both, in fact, 
quickly investigated these new objects, feeling them with their tongues 
as they investigated many things. They even picked them off and man­
ipulated them with the beak and feet. No association was made, however, 
with the fact that the reward was always under the compartment contain­
ing the triangle. When the correct choice was made and they received 
their reinforcement, they frequently went back to the position from 
which the reinforcement was given without regard to the shape on the 
lid. 
Two other attempts were made to condition these birds to accept 
other types of testing on this apparatus. These are described as 
follows: 
First, the circle and triangle were removed and a multicolore·d 
plastic cube 3 x 3 x 3 cm was affixed to one lid using the "Fun-Tak" 
stick-up as previously described. There was no design of any sort on 
the other lid. The sunflower seeds were always placed under the lid 
containing the cube. The position of the cube was randomly varied. 
After an average of 332 trials, criterion was never met; again, the 
author feels this was becasue of the spatial association. 
·20 
Second, one more compartment was added to the original apparatus 
(Fig. 2} making a change in spatial orientation involving a left , a 
right, and a middle providing for a three-choice discrimination. Again 
circles and triangles as previously described were added to the lids. 
In this case, two circles and a triangle was the arrangement of this 
test, with the sunflower seeds always under the odd one which was the 
triangle. It was hoped that with the middle position added to the 
left and right perhaps this would discourage the "left" and "right" 
orientation the subjects were so familiar with. Since the parrots had 
never had a test involving a middle position, this small difference 
might have been enough to reorient them to using a different method 
for making a choice. This was not the case. When randomly moving the 
triangle between the three positions, it became obvious the subjects 
continued to make choices based on position. For example, if the 
triangle was in the middle, and the subject happened to choose it , 
thereby gainihg a reward of sunflower seeds, on the next trial, the 
middle position was immediately chosen regardless of the position of 
the triangle. After an average of 268 trials without criterion being 
met, it was obvious that a different apparatus would have to be used as 
the birds could associate nothing but spatial training with this 
apparatus, no matter how it was modified. 
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COLOR PRE-TESTING: THREE CHOICE DISCRIMINATION 
Methods 
The testing apparatus consisted of a circular aluminum container 
of 22 cm diameter with s{des 4 cm deep (Fig. 6). Within this container 
were placed three posterboard boxes 5 x 4. 5 x 1 . 15 cm deep. These boxes 
were five-sided and inverted, having no bottom. Piercing the top was 
a small ( 3  cm tall) wire loop giving the birds a "handle" to pick the 
box up. These boxes could be placed in any position but were placed in 
a horizontal line facing the birds. 
The subjects were tested on the following five colors as well as 
black and white; red, green, yellow, pink, and orange. This was done 
to determine if the subjects could discriminate these colors and con­
dition to choose specific colors rather than positions as in the earlier 
test. 
The procedure for testing was the same as for the previous tests, 
differing only in the apparatus used. In all tests , the birds were 
given the metal container from which they made a choice; it was then 
taken away after the choice was made and hidden from view under the 
table and proper "noises" were made so that they would not be cued 
when changes in position were made. Criterion remained the same as 
in previous tests; eight consecutive correct choices with the last 
eleven out of twelve correct. At the end of each testing period, the 
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box which was to be correct was filled with sunflower seeds and in­
verted in a manner so that no sunflower seeds were visible. When the 
bird made that choice, it was allowed to consume all of the sunflower 
seeds and that ended testing for the day. It was felt by this author 
that this procedure perhaps added more positive reinforcement to the 
testing procedure. 
Results 
In this study "Fred" worked much faster than "Sally" and therefore 
completed 15 tests while "Sally" only completed 6 (Fig. 7). All paired 
colors were discriminated by the subjects, but without significant 
improvement in successive trials. 
Discussion 
It was believed by the author before the testing that Parrots poss­
ess excellent color vision, though it may be difficult to determine 
the entire range of color vision these particular birds possess. Ratner 
and Denny (1964) state that all diurnal birds have excellent color 
vision but do not mention how complete the color spectrum of vision 
may be. However, the purpose of this test was not to determine the 
entire range of their color vision, but merely to determine if these 
subjects could determine the two colors to be used in the three-choice 
discrimination and reversal test, as well as to demonstrate the ability 
to condition to choose distinguishable objects as well as spatial 
choices. The results of this test indicated that these birds dis­
criminate well a wide range of colors. 
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fig. 6. Three-choice discriminalion and reversal color LeHting 
apparatus used wilh two parrots, Amazona amazonica. 
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Errors per color test in the variable color 
pretesting for two parrots, Amazona amazonica. 
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COLOR TESTING: 
THREE-CHOICE DISCRIMINATION AND REVERSAL 
Methods 
The testing apparatus used was as in the previous study. The two 
colors chosen from the posterboard boxes were red and green which were 
two colors on which the subjects had previously been tested and were 
able to discriminate. A series of twenty reversals, beginning with 
green as the correct stimulus were carried out. Testing procedures 
were carried on as in the pre-testing with position randomly varied 
from trial to trial. Criterion remained the same as in previous test-
ing; eight consecutively correct choices with 11 out of the last 12 
correct. 
Results 
As can be seen in Fig. 8, although there was initial improvement 
on the part o� both subjects during the first 10 reversals, neither 
bird reached the point of consistently making no more than one error 
per reversal. Results for both subjects were quite similar in number 
of errors per bird: "Fred" had a mean of 6 . 8  and "Sally" 6. 5 .  Improve-
ment for both subjects is more easily seen when the data are combined 
(Fig. 9). After the fourth reversal there tended to be an oscillation 
around the mean of 6 . 2  errors per test. Figure 10 shows combined data 
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for both birds in blocks of five days each. This shows the initial 
improvement in the first five day block after which no improvement 
is seen. 
Discussion 
As seen in Figures 7 through 10, both subjects had no trouble 
discriminating the colors with which they were tested. Both subjects 
performed in a manner similar to the Pigeons used by Bitterman (1965). 
In his study, he contrasts the performance of various vertebrates on 
the visual discrimination and reversal tests to determine a phylo-
genetic ranking. His subjects were: Monkey (no species named), Painted 
Turtle , decorticated laboratory Rat, intact laboratory Rat, Pigeon 
(no species named), and African Mouth-Breeder Fish. The Pigeons were 
trained on three-choice blue/green discrimination and reversal. There 
were 40 trials per day to the criterion of 34 correct choices in the 40 
trials, with positive and negative colors reversed for each animal when-
ever it met the criterion. In his study, Bitterman concluded that the 
� 
results for the Pigeon at first look very much like those obtained in 
analogous experiments with the rat; there is an initial increase in the 
mean errors to criterion, followed by a progressive decline with sub-
sequent leveling. Subsequently, the rats reduced the number of errors 
to criterion; however, the pigeons did not. 
Because the Parrots of this study show the same pattern in rev-
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ersal training as the Pigeon, one may make the broad assumption that 
many members of the class Aves may perform quite similarly when given 
other similar tests. 
Warren (1960) conducted a study involving the three-choice dis­
crimination and reversal problem. The subjects used were five dom­
estic Cats, which were put through 20 reversals. Four Cats made no 
appreciable gains in discrimination learning; their performance improved 
over the first 15 reversals, but deteriorated on the last problem block. 
One Cat showed a marked reduction in errors and significantly fewer 
errors than the other Cats and did form a learning set. When looking 
at results in blocks of five reversals (Fig. 10), the performance of 
these psittacines was intermediate between those four Cats which did not 
show appreciable improvement and the cat which did form a learning set: 
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Fig. 8 Errors per color test in the Red vs. Green three 
choice discrimination and reversal for two p�rrnt�. 
Amazona amazonica. 
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ODDITY PRINCIPLE TESTING 
Methods 
The testing apparatus used was the same as for the three-choice 
discrimination and reversal study. The only change was the color of 
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the posterboard boxes. In this study, black and white boxes were used 
instead of the red and green ones in the previous study. In the color 
pre-testing, the subjects were tested on the black and white boxes and 
could easily discriminate these shades. Lashley ( 1938) describes the 
oddity principle problem as that which involves one of any three figures 
which is correct and which is different from the other two. Therefore, 
in this study, using random tables to determine color and position for 
each trial, black boxes and white boxes were used. In any given trial, 
there were three choices consisting of two which were the same shade 
and one which was odd and correct and contained the positive reinforce­
ment of sunflower seeds. Correct (black, white) positions varied ran­
domly, (right, left, middle) as did correct color. After each choice 
was made, the apparatus was taken from view of the subjects, appropriate 
changes of boxes and positions were made and the apparatus was again 
offered for a new trial. The subjects completed an average of 323 
trials during ten days testing, the number of trials needed to solve 
approximately 20 reversals in the previous studies. Criterion remained 
the same as in the previous studies with 8 consecutive correct choices 
and 1 1  out of the last twelve correct. 
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Results 
Criterion was not reached by either subject. This can be seen in 
Fig. 11 whereby the percentage of errors was figured on a daily basis. 
The mean percentage of errors per day was 50.5 for "Sally" and 49.0 for 
"Fred". 
Discussion 
With the mean percentage of errors at approximately 50% per day 
for each bird, they had approximately a 50% chance of choosing either 
the correct or the incorrect choice when it is remembered there were 
only two colors in each trial. This shows neither subject had any 
insight into the solution of the oddity problem. Since the mean 
percentage of errors failed to drop significantly below 50% for any 
consistent length of time during the testing and the number of trials 
equalled that required to complete 20 reversals, it is clear that the 
subjects were unable to generalize the oddity principle. 
Again, as with previous studies done with these birds, the mean 
percentage of errors per day for the subjects were very close (50.5 
and 49.0) suggesting that they are probably representative of the per­
formance of this species of bird on the oddity principle. 
The solution of the oddity principle has so far been limited to a 
few species of mammals, most of which are primates (Harlow, 1949 ) .  
Few other non-primate mammals have been tested on the oddity prin­
ciple. Bitterman, et al. , ( 19 5 8 )  report that the rat is also able to 
solve the oddity principle. When Warren ( 1 960)  tested five Cats on the 
oddity principle, one was able to solve it , and, he reports that the 
final performance of that one Cat approximated that of Rhesus Monkeys. 
He feels that under favorable conditions a Cat can solve an oddity 
problem and generalize the oddity principle. Lester ( 1973) reports 
phyletic differences in animals which have been subjected to the oddity 
principle. He further reports with regard to the oddity problem that 
evidence for learning has been obtained in birds, Rats, Cats and Racc­
oons as well as other non-primates but the animals often fail to reach 
criterion. That is, they reduce the number of errors to a point at 
which they no longer improve, preventing them from solving the oddity 
principle. Studies of other investigators working with avian species 
reveal no evidence that they are capable of generalizing the oddity 
principle as they could never form a learning set in the three-choice 
discrimination and reversal test (Lashley, 193 8 ;  Warren, et al. , 1960 ; 
Plotnik and Tallarico, 1966 ; Ziegler, 196 1 ;  Herrnstein and Loveland, 
1 96 4 ;  Williams, 1967;  Bullock and Bitterman, 1962 ; Gossett, 1968 ) .  
As the oddity principle is a more advanced form of the three-choice 
discrimination and reversal test, it would be doubtful a subject could 
generalize the oddity principle without ever forming a learning set 
with the three-choice discrimination and reversal test. The results of 
these two psittacines would tend to support results of previous studie s 
in this area. 
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CONCLUSIONS 
Although there is no doubt that Parrots condition quickly as 
shown in the above tests , i n  all  instances they fail to form a learn­
ing set. Gonzales, et al. , ( 1 967 )  argue a retention-decrement hypo­
thesis in which the species that performs poorly in habit reversal 
problems "fails to forget" what is learned in the previous problem. 
Gossett ( 1968)  offers a differential extinction hypothesis in which it 
is not the rate with which an organism learns to respond to a stimulus 
that is critical, but rather the rate with which it learns to inhibit 
responding as a consequence of non-reinforcement. The subjects in this 
study well support such a theory. Their failure to make any other 
association with the original testing apparatus but spatial ones readily 
i l l ustrate this principle and prove they did not forget readily their 
original conditioning. 
Hinde ' s  ( 1 966)  comments about the relationship of longevity to 
learning capacity are not supported by my research. These Parrots may 
1 i ve to an ag'e of 80 years, but do not demonstrate a learning capacity 
greater than that of other orders of birds, including relatively shorter 
lived species. Thus, while Hinde ' s  statement may be very generally true 
when looking over the entire animal kingdom , there are very definitely 
exceptions to this rule. 
Although performance of habit reversals and the oddity principle 
remain at this time among the best assays in the ranking of learning 
capabilities, perhaps in the future, more sophisticated testing 
problems and apparatuses will be employed and different conclusions 
will be drawn. 
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